Introduction

Dominance
and hierarchy as applied in studies of animal behaviour are slippery conceptual traps. For at least ten years, numerous authors have recognized the difficulties involved in defining and applying the concept of dominance (e.g. RICHARDS, 1974; RowEr.L, 1974; SYME, 1974) . Inspired by the cogent, albeit seldom heeded, analysis by these authors, and closely following the recent reviews by BERNSTEIN (1980 BERNSTEIN ( , 1981 BERNSTEIN ( , 1984 and DEWSBURY (1982) (RowELL, 1974) . Dominance thus best refers to a dyad, not to a larger group. It should be invoked only after an interaction has taken place; it should not be assumed, but observed. Dominance is usually correlated with some attribute(s) of the animals (e.g. body weight, age, weapon size) and this can be used by the observer, and presumably by 1) It is a pleasure to acknowledge the extensive help provided by the Ministère du loisir de la chasse et de la pêche du Québec, which not only granted us permission to study the caribou, but provided a camp, a truck, two snowmobiles, special marking efforts and occasionally a helicopter for location of caribou groups. Antoine GIRARD and Gérald PICARD were two superb and indispensable field assistants. We are grateful to A. GAGNON, head of the Département de biologie, for valuable financial support, and to H. LAIR for inspiring discussions at the origin of this paper. FRANCIS, 1984) . That is clearly a case of reification (see LEwoNTiN, 1979) . Dominance is never located within an individual, it is by definition located between individuals, since it exists only as a result of an interaction between individuals. An analysis that considers the dominance of individuals that never meet, because they belong to different groups for instance (e.g. CLUTTON-BROCK et al., 1984) , is another case where dominance is treated as an attribute of the individual.
This also greatly confuses the meaning and undermines the usefulness of the concept. When animals live in a group of more than two individuals, we may want to rank them by giving each a score for its dominance performance, thus ordering them in a hierarchy (SCHJELDERUP-EBBE'S (1922) famous "peck-order").
An individual is then not merely dominant or subordinate but is number 1 (alpha), or number 8, or number n (omega), or any number in between. The rank of an individual is a kind of complex summation (CHASE, 1985) of its dominance performance in all the dyads it participated in. However, rank and dominance are different measures (BERNSTEIN, 1981 (BERNSTEIN, , 1984 CHASE, 1985) . For one thing, dominance depends above all on an animal's attributes (e.g. sex, age, size) compared to those of its interactant, while rank depends a lot on the composition of the group. For instance, when alpha dies, the rank of everyone else in the group changes, even though no one has lost or acquired any attribute, and everyone's relationship with each other group member remains unchanged. Rank and hierarchy therefore apply within a group of three or more, whose composition is constant (RICHARDS, 1974: 927) , and in which the observer has ideally recorded at least one interaction in all the dyads in the group (see CHASE, 1985) . In other words, rank and hierarchy are above all the result of an analysis of interactions, they are "observer-centered" measurements, whereas dominance can be readily observed and is an "animal-centered" measurement in JARMAN'S (1982: 334) perceptive terminology. It should be added that rank and dominance are relevant to individuals, not to age-sex classes (e.g. TOWNSEND & BAILEY, 1981) .
